Comparative analyses of the cholinergic locus of ChAT and VAChT and its expression in the silkworm Bombyx mori.
The cholinergic locus, which encodes choline acetyltransferase (ChAT) and vesicular acetylcholine transporter (VAChT), is specifically expressed in cholinergic neurons, maintaining the cholinergic phenotype. The organization of the locus is conserved in Bilateria. Here we examined the structure of cholinergic locus and cDNA coding for ChAT and VAChT in the silkworm, Bombyx mori. The B. mori ChAT (BmChAT) cDNA encodes a deduced polypeptide including a putative choline/carnitine O-acyltransferase domain and a conserved His residue required for catalysis. The B. mori VAChT (BmVAChT) cDNA encodes a polypeptide including a putative major facilitator superfamily domain and 10 putative transmembrane domains. BmChAT and BmVAChT cDNAs share the 5'-region corresponding to the first and second exon of cholinergic locus. Polymerase chain reaction analyses revealed that BmChAT and BmVAChT mRNAs were specifically expressed in the brain and segmental ganglia. The expression of BmChAT was detected 3 days after oviposition. The expression level was almost constant during the larval stage, decreased in the early pupal stage, and increased toward eclosion. The average ratios of BmChAT mRNA to BmVAChT mRNA in brain-subesophageal ganglion complexes were 0.54±0.10 in the larvae and 1.92±0.11 in adults. In addition, we examined promoter activity of the cholinergic locus and localization of cholinergic neurons, using a baculovirus-mediated gene transfer system. The promoter sequence, located 2kb upstream from the start of transcription, was essential for cholinergic neuron-specific gene õexpression. Cholinergic neurons were found in several regions of the brain and segmental ganglia in the larvae and pharate adults.